Analysis of embryonic mouse development: construction of a high-resolution, two-dimensional gel protein database.
Numerous studies have revealed stage specific alterations in protein synthesis that occur in mouse embryos. A thorough analysis of these changes has been hampered by limitations in the ability to resolve individual proteins, the ability to accurately quantify and manage data from two-dimensional gel images, and by variation in the staging of the embryos used. To learn more of the changes in protein synthesis that occur during early development, we constructed a protein database for the mouse embryo using the QUEST system of high-resolution, two-dimensional gel electrophoresis and computerized gel image analysis (Garrels, 1989, J. Biol. Chem., 264:526). Synchronous cohorts of embryos were labeled at 3 h intervals throughout the entire preimplantation period from fertilization to blastocyst stage in order to characterize in detail the changes in protein synthesis pattern that occur during normal preimplantation development. Additional samples were prepared from early post-implantation embryos, isolated inner cell mass and trophoblast cells, and cultured embryonic stem cells. These provide the means for identifying cell and tissue specific proteins and for characterizing changes in protein synthesis that accompany early cellular differentiation in the embryo. We present here a description of the mouse embryo database and discuss its potential usefulness to the study of mammalian embryogenesis.